ABSTRACT OBJECTIVES This study assessed the comparative frequency of precipitating clinical factors leading to hospitalization among heart failure (HF) patients with reduced, borderline, and preserved ejection fraction (EF)
STUDY POPULATION. The cohort was divided into those subjects with reduced EF (EF <40% or, if EF was missing, qualitative assessment of moderate to severe dysfunction), patients with borderline systolic function (40% # EF <50%) and those with preserved EF (EF $50% or, if EF was missing, qualitative assessment of normal or mild dysfunction). We excluded patients without a documented EF. OUTCOME MEASURES. Each hospital selected the presence or absence of individual precipitating factors using dedicated fields, which was based on the clinical judgment of local providers. Hospital lengths of stay (number of days from admission to discharge) and in-hospital deaths were assessed. Kapoor et al. 
HEART FAILURE CHARACTERIZATIONS
Patients most frequently presented with dyspnea (71.2%) and volume overload/weight gain (11.3%) ( Table 2) . Patients with reduced EF presented with dizziness (3.1%), ICD shock/sustained ventricular arrhythmia (0.5%), volume overload/weight gain (11.8%), and worsening fatigue (3.3%) more frequently than other groups. In contrast, patients with borderline EF presented with dyspnea (74.0%) more frequently than other groups.
OUTCOMES. The median hospital length of stay in the overall population and in each subgroup was 4 days (interquartile range: 25th to 75th; 3 to 7 days, respectively) ( 
HF Factors, Characterization, and Outcomes Table 4) .
There were 3,059 in-hospital deaths (3.1%) in the overall population during the study, with a slightly higher unadjusted death rate seen in the population with reduced EF (3.2%) versus in the population with borderline EF (2.6%) or in the population with uncontrolled hypertension (8%) as most frequent (5).
In a single-center study of 101 patients of low socioeconomic status, the most frequent precipitating factors were nonadherence to a low sodium diet, to medications, or to both (64%), uncontrolled hypertension (44%), and cardiac arrhythmia (29%) (6) . In another study involving 768 patients with systolic HF, precipitating factors associated with worsening HF status included nonadherence to salt restriction (22%), pulmonary infections (20%), antiarrhythmic agents (15%), arrhythmia (13%), calcium channel blockers (13%), and inappropriate reductions in heart rate management (10%) (7) . These studies are limited by their retrospective nature, small study populations from single centers, and inability to determine the cause or effect relationship of the precipitants for HF exacerbation (7). Selective enrollment criteria was also used in a double blind trial introducing potential patient selection bias, as patients received closer followup compared with the real-world setting.
Borderline patients were closer to the preserved EF group in terms of mean age and some comorbidities (anemia, atrial fibrillation, diabetes, hypertension, renal disease) but closer to reduced EF in ischemic cause of EF and length of stay. The prevalence of precipitating factors for the borderline group were more similar to those for the preserved EF group than to those for the low EF group, in which dizziness was more common and dyspnea was less common. However, the borderline group was intermediate in the prevalence of fatigue and arrhythmia between the preserved and reduced EF groups.
Borderline EF patients were similar to reduced EF patients in certain associations with outcome (e.g., ischemia and fatigue with mortality). These data indicate that the borderline EF group was truly intermediate between preserved and reduced left ventricular EF groups.
The strengths of the present study include the fact that it investigated 99,825 HF admissions from 305 hospitals from all regions of the country, making it highly generalizable. The present study also investi- Acute pulmonary edema Kapoor et al.
HF Factors, Characterization, and Outcomes J U N E 2 0 1 6 : 4 6 4 -7 2 (14) . This study provides further evidence supporting these guideline recommendations.
Heart failure patients with certain high-risk factors may benefit from closer monitoring and early intervention to prevent adverse outcomes. Optimizing patient education and disease management strategies may influence several of these precipitating factors, including dietary and medication nonadherence (13) (14) (15) . Influenza and pneumococcal vaccinations may reduce adverse outcomes in HF patients (14) , and the present study suggests that this is an important consideration because pneumonia/ respiratory process was associated with longer hospital stay and greater mortality. Similarly, patients presenting with ischemia in the present study had a higher mortality rate in the group with reduced EF. There were no occurrences of in-hospital mortality for subjects with ICD shock/sustained ventricular arrhythmia in the borderline ejection fraction group. Abbreviations as in Table 4 .
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